Potato (Solanum tuberosum) lectin is an unusual glycoprotein with 50% (w/w) carbohydrate and is thus one of the most highly glycosylated ofthe lectins (Allen & Neuberger, 1973) . The glycosylated amino acids are localized in one region of the polypeptide chain (Allen et al., 1978) , and these are hydroxyproline residues that are mainly linked 0-glycosidically to tri-and tetraarabinofuranosides and serine residues linked O-glycosidically to monogalactopyranoside (Allen etal., 1978; Ashford etal., 1982a) . Since similar structures are found in plant cell walls (Lamport, 1977 (Lamport, , 1980 with identical glycosylations (Akiyama et al., 1980) , potato lectin, which is soluble, can be regarded as a useful model for biosynthetic studies of the insoluble plant-cell-wall glycoproteins [see Ashford & Neuberger (1980) for discussion].
Deglycosylation of potato lectin is desirable for a number of reasons; the non-involvement of covalently bound carbohydrate in the lectin binding site has been assumed but not proved. On the other hand, the involvement of covalently bound carbohydrate in the association of monomers, which is a prerequisite for agglutination, is possible. The use of potato lectin as a model for biosynthetic studies would also be enhanced by full deglycosylation. Previous attempts in this laboratory (Ashford, 1982) at deglycosylation of the lectin with dilute HCl also resulted in loss of part of the polypeptide chain and reduction in binding activity. Edge et al. (1981) sylating glycoproteins that contain serine or threonine bound to N-acetylgalactosamine, or serinexylose linkages, as well as the 0-linkages between sugars. In the present paper we demonstrate that the hydroxyproline-arabinose and serine-galactose linkages are also split by this reagent without producing any hydrolysis of the polypeptide chain, and that the binding and agglutinating activity of the lectin is retained.
Experimental Materials
Potato (Solanum tuberosum var. Ulster Sceptre) lectin was prepared by affinity chromatography as described previously (Desai & Allen, 1979) , except that the lectin was eluted from the column with 2 mM-diethylamine rather than 0.1 M-acetic acid. Trifluoromethanesulphonic acid and anisole were obtained from Aldrich Chemical Co.
Methods
Analysis of amino acids and sugars. Amino acids were measured on a Locarte Mini amino acid analyser by reaction with ninhydrin; details of the elution programs which were used were given previously (Allen et al., 1978; Ashford et al., 1982a) . Tryptophan was measured in the deglycosylated lectin after hydrolysis in 4 M-methanesulphonic acid (Simpson et al., 1976) , with hen'segg-white lysozyme as a standard for tryptophan destruction. Sugars were measured by g.l.c. after methanolysis and trimethylsilyation as described previously (Ashford et al., 1982a) . The two sets of analyses were related by means of internal standards.
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Polarimetry. Optical rotation was measured on a Perkin-Elmer model 141 polarimeter in a 10cm cell at room temperature at fixed points over the range 365-589nm.
Polyacrylamide-gel electrophoresis. The method of Weber et al. (1972) was used. Further details are given by Allen (1979) . Gels were stained for protein with Coomassie Blue and for carbohydrate by the thymol/H2SO4 reagent described by Racusen (1979) .
Haemagglutinating activity. This was measured on rabbit erythrocytes in 1% suspension in plastic microtitration cells (Ashford et al., 1981) .
Immunodiffusion tests. Double immunodiffusion was carried out in 1% (w/v) aragose gel with a rabbit antiserum to potato lectin (Ashford et al., 1982b) .
Deglycosylation ofpotato lectin. This was done by the method of Edge et al. (1981) . Anisole (2 ml) and trifluoromethanesulphonic acid (4ml) were flushed with N2 and mixed in a glass vial with a Teflon-lined screw cap and cooled in ice. A freeze-dried sample of potato lectin (50mg) which had been dried overnight in vacuo over P205 was added to 5 ml of the mixture and the mixture stirred in an iced-water bath for 3 h. The protein was then freed of reagents and sugars by method A of Edge et al. (1981) , dialysed extensively against 1 M-NaCl, followed by water, and freeze-dried. The yield (21 mg) was almost that obtainable theoretically.
Results

Polyacrylamide-gel electrophoresis
Both native and deglycosylated potato lectin were subjected to SDS/polyacrylamide-gel electrophoresis after treatment with mercaptoethanol. Both proteins gave single-bands which stained equally well with Coomassie Blue. The apparent molecular weights in comparison with marker proteins were 95000 for the native lectin and 71000 for the deglycosylated lectin. On treatment with the thymol/ H2SO4 reagent described by Racusen (1979), the native lectin stained strongly for carbohydrate, whereas the deglycosylated lectin did not react, nor was there any reaction in the position of native lectin on this gel.
Polarimetry
We had previously (Allen et al., 1978) compared the optical-rotatory-dispersion spectra of glycosylated and deglycosylated glycopeptides of potato lectin at wavelengths from 365 to 589nm. This had shown a positive rotation for the glycosylated glycopeptide and a highly negative rotation for the deglycosylated glycopeptide. This change was found to be due to the loss of the highly dextrorotatory ,-arabinofuranosides from the glyco- peptide. A comparison of equimolar amounts of native potato lectin (ab = +420) and deglycosylated lectin (equivalent aD= -450) showed very similar changes of optical rotatory dispersion from positive to negative (see Fig. 1 ). The observed difference of 870 was in reasonable agreement with the calculated contribution for the rotation of sugars of +790.
Amino acid and sugar analyses The analyses of native and deglycosylated potato lectin are shown in Table 1 . They are given as mol/ mol of monomer on the assumption that the molecular weight of the monomer of the native lectin is 50000 (Allen et al., 1978) and that the hydroxyproline content is 50mol/mol. No sugars were detected by g.l.c. in the deglycosylated lectin. Differences between the two compositions would indicate that there has not been a significant loss of amino acids on deglycosylation.
Haemagglutinating and binding activity When native lectin and deglycosylated lectin were compared for their haemagglutinating activity they gave an equal titre, based on equivalent weights of protein. Although this would indicate that the deglycosylated lectin is only half as active on a molar basis, a difference of one dilution in a haemagglutination assay is not regarded as representing substantial inactivation (see Ashford et al., 1981) .
A sample (1 mg) of the deglycosylated lectin was applied in phosphate-buffered saline (7.20g of NaCl, 1.48 g of Na2HPO4 and 0. cipitation line, which fuses to give a line of identity with the potato-lectin line, which is considered to react with the non-glycosylated regions.
triacetylchitotriose-Sepharose, which had been used to purify the native lectin. The column was then washed with phosphate-buffered saline, but no lectin was eluted. The lectin was eluted with the usual eluent, 2 mM-diethylamine.
Immunodi/fusion studies
The immunodiffusion of potato lectin and deglycosylated potato lectin against rabbit anti-(potato lectin) serum is shown in Fig. 2 . As has been shown previously (Ashford et al., 1982b) , the native lectin gives two precipitation lines with the antiserum, and it was suggested that there are two populations of antibodies with different specificities. The line which is furthest away from the centre well has been shown to be due to the population of antibodies that react with the arabinofuranosides (Ashford et al., 1982b) , and the other weaker line to be against the non-glycosylated regions of the molecule. The deglycosylated potato lectin gives only one preVol. 211
Discussion -
The treatment of potato lectin with trifluoromethanesulphonic acid has produced a fully deglycosylated but otherwise apparently intact lectin. The compositional analyses show that, within the limits of accuracy of the methods, all the amino acids are still present in the molecule, but the sugars (both arabinofuranosides and galactopyranosides) have been completely removed. This is confirmed by the changes in optical-rotatory-dispersion pattern and in apparent molecular weight on SDS/polyacrylamide-gel electrophoresis. Although the monomeric molecular weight is considered to be about 50000 (Allen et al., 1978) , rather than 95 000 obtained from SDS/polyacrylamide-gel electrophoresis, the difference in apparent molecular weight is in good agreement with that expected for the loss of all the carbohydrate from the lectin. The exposed polyhydroxyproline sequences would not bind SDS, since polyhydroxyproline is immobile under these conditions (Ashford, 1982) Edge et al. (1981) . This differential resistance could be explained by an inhibitory effect of the dipole of the acetamide group on hydrolysis.
